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Abstract: Little is known about how parents and youth perceive their
roles in post-transplant management and how this relates to post-
transplant adherence. The goals of this study are to (1) describe a new
measure, the TRQ, (2) to describe parent and child performance on the
TRQ, and to (3) determine the relationship between the TRQ and
adherence. We hypothesized that older youth would describe higher
post-transplant self-care behaviors, parents would underestimate youth
self-care, and greater parent involvement would be associated with
better adherence. Participants included 59 parent–child dyads.
Inclusion criteria included: (i) youth aged 7–18 yr and (ii) at least three
months post-kidney or post-liver transplant. Parents and youth
completed the TRQ, and adherence was measured by s.d. of sequential
immunosuppressant blood levels. Youth perceived greater levels of self-
care than their parents perceived. Older youth reportedly engaged in
more self-care than younger youth. Less than 25% of the sample was
non-adherent, and non-adherence was unrelated to performance on the
TRQ. The TRQ may have utility as a clinical tool to address areas for
improvement in youth self-care. The high degree of parental
involvement likely explains the high degree of adherence in this sample.
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Youth receiving a solid organ transplant in ado-
lescence tend to have poorer ﬁve-yr graft out-
comes than any other pediatric age-group (1). In
kidney transplant, for example, the ﬁve-yr graft
survival of teens 11–17 yr old is worse than any
other age-group with the exception of adults
older than 65 yr (1). Non-adherence with the
complex post-transplant medical regimen is com-
mon and is considered the likely primary contrib-
utor to graft failure in pediatrics (2). Depending
on the measurement strategy and source,
reported levels of non-adherence following pedi-
atric solid organ transplant range from about 25
to 63% (3–8). These data highlight the need for a
better understanding of the factors that impact
post-transplant management within families so
that intervention strategies can be developed to
improve adherence and thereby improve graft
outcomes.
One factor that may impact post-transplant
adherence is the parent’s, child’s, and medical
team’s changing expectations of illness task man-
agement, that is, they assume that the child will
take on higher levels of self-care for his or her
chronic illness as he or she gets older (9). Follow-
ing liver transplant, for example, this transition
of increased child responsibility has been found
to begin as early as age nine yr, with the average
family allocating responsibility to the child for
medication taking around age 12 yr (2). This
shift in responsibility often means that youth are
responsible for remembering to take their medi-
cations on their own, without parental supervi-
sion or reminders. Studies have shown that older
youth tend to display more non-adherence
behaviors than younger patients following trans-
plant (10). In fact, rates of non-adherence
following renal and liver transplant are highest in
those youth responsible for their own medica-
tions (7, 11). Having some parental involvement,
Abbreviations: CTRQ, child transplant responsibility ques-
tionnaire; HSD, honestly signiﬁcant diﬀerence; PTRQ, par-
ent transplant responsibility questionnaire; TRQ, transplant
responsibility questionnaire.
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whether full or partial, may explain better post-
transplant medication adherence (11). Maintain-
ing parental involvement is challenging in light
of youths’ growing need for autonomy, as well as
increased demands from the medical team for
youth to become more independent with their
health care. Given that family factors such as
poor parent–child communication (8) and
reduced family cohesion (4) are related to poorer
adherence following pediatric transplant, it is
conceivable that when parents and youth have
diﬃculty working together, transplant tasks do
not get done or they are not done consistently.
However, little is known about how family and
youth division of post-transplant task responsi-
bility relates to adherence outcomes.
In other pediatric chronic illness populations,
measures have been developed to assess how par-
ents and youth work together to manage the
complex medical regimens. Such measures exist
in the asthma (Asthma Responsibility Question-
naire) (9), diabetes (Diabetes Family Responsi-
bility Questionnaire) (12), and cystic ﬁbrosis
literatures (Cystic Fibrosis Family Responsibility
Questionnaire) (13). Several relevant themes have
emerged from studies of these measures. First, it
is common for parents to underestimate the
amount of responsibility that children perceive
they are assuming in their own self-care. This dis-
cordance in parent and child reports, while com-
mon, can be especially problematic when a
caregiver overestimates the child’s perceived level
of responsibility (14). This type of disagreement
leaves open the possibility that no one is manag-
ing the child’s illness tasks, resulting in poorer
adherence (12). Second, while adolescents usually
become more involved in their own care as they
get older, it is typical for their caregivers to con-
tinue to be very involved in their care; few teens
assume total responsibility of their illness care
(13, 15).
Research in the area of allocation of responsi-
bility in pediatric transplant is in its infancy, with
a few recent studies looking at treatment respon-
sibility in renal (16, 17) and liver transplant pop-
ulations (18). These studies are limited in their
population scope, only focusing on speciﬁc organ
groups rather than across groups of youth fol-
lowing organ transplant. The ability to have a
measure that could be used across diﬀerent organ
transplant groups would allow for continuity of
care for youth who have multi-organ transplants
and in hospital settings where there is consistent
staﬀ across organ groups. This is especially
important with many institutions moving toward
integrated transplant centers. An additional
limitation of previous studies is that with the
exception of Pai et al. (16), the focus has been on
allocation of responsibility in adolescents follow-
ing transplant. It remains important to study the
roots of allocation of responsibility in childhood
given data suggesting that youth begin acquiring
self-care skills at a very early age (2) and the sug-
gestion that the process of preparation for trans-
fer to adult care should begin in childhood (19).
In light of the gaps in the research, there are
three aims to the current study. The ﬁrst (aim 1)
is to describe the TRQ, a new measure developed
to assess parent and child perceptions of their
management of post-transplant tasks. The sec-
ond aim (aim 2) is to describe and compare per-
formance on the TRQ from parent and youth
perspectives. The third goal (aim 3) is to deter-
mine the relationship between the TRQ and
immunosuppressant medication adherence.
Based on the previous literature on pediatric
chronic illness task responsibility, it was hypoth-
esized that: (i) older children would perceive rela-
tively higher rates of personal responsibility for
post-transplant self-care behaviors, (ii) parents
would underestimate youth self-reported self-
care, and (iii) greater parent involvement would
be associated with better post-transplant immu-
nosuppressant adherence.
Materials and methods
Participants
Participants were recruited from a large pediatric transplant
center in the Midwest United States. Inclusion criteria
included: (i) patients aged 7–18 yr and (ii) at least three
months post-kidney or post-liver transplant. Families were
excluded from the study if they did not have suﬃcient Eng-
lish literacy to complete study measures or if the child had
signiﬁcant developmental delay.
Eligible participants were identiﬁed through the trans-
plant coordinators of the hospital’s pediatric kidney and
liver transplant programs. Sixty-three families agreed to
participate (Table 1). Of these families, four parents con-
sented to their child’s participation, but they were either
unwilling (i.e., refused) or unable (i.e., had to leave clinic,
did not have their glasses) to complete the parent
component at the time of their child’s clinic appointment.
Therefore, the analyses with child-only information
include 63 youth and analyses with parents only or the par-
ent–child dyad include 59 participants. There were no signif-
icant diﬀerences in any of the demographic, medical or
outcome variables between the liver and kidney transplant
groups.
Procedure
These data were gathered as part of two larger studies (20,
21), both approved by the Human Research Protection
Oﬃce of Washington University School of Medicine.
Recruitment letters were sent to eligible families describing
the study and inviting them to participate during
their scheduled upcoming transplant follow-up clinic
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appointment. Families were then approached during a routine
transplant clinic visit by a trained psychology graduate or
undergraduate research assistant who administered
informed consent/assent and a brief demographic interview
and provided the study measures. Additional measures were
completed at the time of this visit as part of the larger stud-
ies in which this study was embedded. Embedding this study
in the other studies limited the variables measured, particu-
larly those that could provide external validation for the
TRQ.
Caregivers and youth independently completed the study
measures before, during, or after their clinic appointment.
Demographic (i.e., ethnicity, child and caregiver educa-
tional status, occupation, family income, marital status,
etc.) and medical data (i.e., organ transplanted, date of
transplant, donor source, medications, etc.) were obtained
from a questionnaire completed by the caregiver and review
of the youth’s medical record.
Measures
Immunosuppressant levels
Immunosuppressant trough blood levels are drawn at every
clinic visit and at prescribed intervals as part of the child’s
standard post-transplant care. For the purpose of our study,
up to six (min = 3, mode = 6, mean = 5.76, s.d. = 0.66)
outpatient blood draws no >12 months prior to and includ-
ing the study clinic visit were obtained. These data were
extracted from the child’s medical record. For youth with
more than six data points over the prior year, only the six
most recent were used. Blood levels obtained at sick visits
and inpatient admissions were excluded from the analysis.
Standard deviation (s.d.) of consecutive blood levels of
immunosuppressant medication was used to quantify non-
adherence to the immunosuppressant regimen. Higher s.d.
reﬂects increased variability in immunosuppressant blood
levels and potentially more erratic medication taking. For
the purposes of this study, a s.d. of 2.5 was used to quan-
tify the cutoﬀ for optimal adherence. This cutoﬀ was
chosen as Stuber et al. (22) found that liver transplant
recipients with a s.d. of  2.5 had about eight times
greater odds of a rejection episode than those below that
cutoﬀ. It is important to note that this cutoﬀ has only
been validated in the pediatric liver transplant population;
therefore, use of this cutoﬀ for kidney transplant recipi-
ents is exploratory. However, there are a growing number
of studies using tacrolimus s.d. as a measure of adherence
in kidney transplant (23, 24). Youth prescribed either
cyclosporine or sirolimus for immunosuppression were
excluded from all adherence analyses. Based on this crite-
rion, 22.4% of participants prescribed tacrolimus were
classiﬁed as non-adherent.
Transplant responsibility questionnaire
The TRQ was developed for this study based on similar
responsibility questionnaires in the asthma (Asthma
Responsibility Questionnaire) (14), diabetes (Diabetes Fam-
ily Responsibility Questionnaire) (12), and cystic ﬁbrosis
(Cystic Fibrosis Family Responsibility Questionnaire) (13)
literature. As with the previous chronic illness responsibility
questionnaires, the items of the TRQ were developed in col-
laboration with experts in pediatric transplant care includ-
ing transplant physicians, nurse coordinators, social
workers, dieticians, child life workers, pediatric psycholo-
gists, and families. It should be noted that with the excep-
tion of the hepatologists and nephrologists, the staﬀ of our
center’s liver and kidney transplant clinics overlapped. The
goal was to develop a measure to accurately and concisely
reﬂect the common components of the complex post-trans-
plant regimen for both the liver and kidney transplant recip-
ients.
TRQ items were developed in the following manner: (i)
items from existing responsibility measures were reviewed
for relevance to the pediatric post-transplant regimen; (ii)
stems of relevant items were reworded to match transplant-
speciﬁc language and tasks; (iii) irrelevant items were
excluded; and (iv) additional items unique to solid organ
transplant were added. The questionnaire was then reviewed
by transplant experts and families to determine whether the
list of tasks accurately reﬂected the pediatric post-transplant
regimen demands. This process resulted in a 14-item ques-
tionnaire. Child (CTRQ) and parent (PTRQ) versions were
developed diﬀering only in that the language on the CTRQ
was simpliﬁed and presented in the ﬁrst person. The mea-
sures are presented in Appendices A and B.
Parents and children independently complete the 14-item
TRQ. Responses on the questionnaire are rated on the fol-
lowing 5-point scale: 1 = parent does (the task) all the time,
2 = parent most of the time, 3 = child and parent equally,
4 = child most of the time, and 5 = child does (the task) all
the time. An average score (range 1–5) is calculated to
reﬂect the overall amount of responsibility shared by the
caregiver and child. Lower item and overall scores suggest
the perception that the parent is primarily managing most
tasks, and higher scores indicate the perception that the
child is managing most tasks.
Data analysis plan
All analyses were conducted using SPSS version 16.0 statis-
tical package (IBM, Armonk, NY, USA). Data were scored
and entered into a database by trained undergraduate or
graduate students in psychology. Aim 1 (TRQ description):
Measures of internal consistency were used to examine the
TRQ’s reliability. Aim 2 (performance on the TRQ): Average
TRQ scores were tabulated, and t-tests were used to compare
parent and child report. One-way ANOVAs and Tukey’s HSD
were used to assess diﬀerences on the TRQ by age-group. Aim
Table 1. Participant demographic and medical data (n = 63)
Mean (s.d.) Percent n
Age 13.5 (3.3)
Female 44.4% 28
Caucasian American 81.0% 51
Monthly family income $4922.3 ($3757.1)
Parent marital status
Married 77.4% 41/53
Parent education
Some college or more 66.0% 31/50
Organ transplanted
Kidney 50.8% 32
Liver 49.2% 31
Time since transplant (months) 65.8 (53.6)
Age at transplant (yr) 8.5 (5.7)
Immunosuppressant medication
Tacrolimus 87.3% 55
Cyclosporine 7.9% 3
Sirolimus 4.8% 5
n = 63 unless noted.
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3 (association between TRQ and adherence): Bivariate corre-
lations were calculated between TRQ average scores, care-
giver–child TRQ discrepancy scores, and adherence. One-
way ANOVAs were used to assess diﬀerences between
adherent and non-adherent groups on the TRQ. All adher-
ence analyses were conducted only with the youth pre-
scribed tacrolimus (n = 55).
Results
Aim 1: TRQ description
The 14-item TRQ took approximately ﬁve min
to complete. There were no complaints of misun-
derstanding items. The following items were
omitted by participants (total combined parent
and child respondents n = 122): item #7 n = 1,
#8 n = 2, #9 n = 1, #10 n = 2, #11 n = 1, #12
n = 3, #14 n = 1. All items were kept in the ﬁnal
analyses as no item had a substantial number of
omissions. Pairwise deletion was used when ana-
lyzing any items with missing data.
Reliability analysis
Cronbach’s alpha was calculated as a measure of
internal consistency. The PTRQ yielded an alpha
of 0.895, while the CTRQ yielded an alpha of
0.900 indicating strong internal consistency for
both measures. For both the parent and child
versions of the TRQ, no individual item’s alpha
was low enough that deletion would improve the
reliability of the questionnaire, with all alpha
coeﬃcients on both versions ranging from
0.878 to 0.900. Therefore, the entire 14-item
questionnaire was retained for the remainder of
the analyses.
Aim 2: parent and child performance on the TRQ
Fig. 1 shows TRQ scores by age-group (7–9,
10–12, 13–15, and 16–18 yr old) chosen to
roughly correspond with the developmental
phases of school age, tweens, younger adoles-
cence, and older adolescence. As hypothesized,
child task responsibility as reported by both
parent and child increased with age. One-way
ANOVA was conducted to determine diﬀerences
in TRQ report by age-group. The overall equations
were signiﬁcant (PTRQ F = 10.39, p < 0.000;
CTRQ F = 9.51, p < 000). Analyses comparing
the four age-groups were conducted using Tu-
key’s HSD. These comparisons revealed that the
youngest age-group (7–9 yr old) had signiﬁcantly
lower scores than youth aged 13–15 (PTRQ
mean diﬀerence = 0.67, p < 0.05; CTRQ mean
diﬀerence = 0.86; p < 0.05) and 16–18 (PTRQ
mean diﬀerence = 1.0; p < 0.001; CTRQ mean
diﬀerence = 1.44; p < 0.001). Scores for youth
aged 10–12 were signiﬁcantly diﬀerent only from
the oldest group of youth aged 16–18 (PTRQ
mean diﬀerence = 0.65; p < 0.05; CTRQ mean
diﬀerence = 0.67; p < 0.05). There were no sig-
niﬁcant diﬀerences between the oldest groups of
youth aged 13–15 and 16–18.
To quantify parent–child agreement, discrep-
ancy scores were calculated by subtracting PTRQ
individual item scores from CTRQ individual
item scores for each parent–child dyad (9). Posi-
tive scores indicate that caregivers underestimate
the extent of child perceived responsibility (youth
report doing more than the caregiver perceives
they are doing), while a negative score indicates
the caregiver overestimates the level of perceived
responsibility being assumed by their child rela-
tive to child’s report. All discrepancy scores were
in the direction of the child perceiving more
responsibility than the parent perceives, with the
exception of item #11 (getting medications
reﬁlled at the pharmacy) where parents reported
more responsibility than the youth reported.
Paired t-tests revealed signiﬁcant diﬀerences
between parent and child report for all items
with the exception of items #1, 4, 11, and 13
(Table 2).
Aim 3: TRQ and adherence
Bivariate correlations were made between adher-
ence, average scores for the PTRQ and CTRQ,
and diﬀerence scores. There were no signiﬁcant
correlations found between the TRQ and adher-
ence.
Participants were then separated into two
groups based on whether they were adherent
(s.d. < 2.5) or non-adherent (s.d.  2.5). There
were no signiﬁcant group diﬀerences on the TRQ
average scores or diﬀerence scores when one-way
ANOVAs were conducted.
Discussion
The primary goal of the current study was to
describe the development of a new measure, the
1
1.5
2
2.5
3
3.5
4
4.5
5
7 to 9
years
10 to 12
years
13 to 15
years
16 to 18
years
TRQ score
Child report
Parent report
n = 10    n = 14               n = 15         n = 24
Fig. 1. Average TRQ scores by age-group. Scores range
from 1 to 5 with higher numbers indicating more youth
responsibility. A score of 3 indicates shared responsibility.
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TRQ, which assessed how families perceive
their allocation of responsibility for the
multitude of tasks required following solid
organ transplant. We developed a 14-item scale
that has preliminary evidence for internal
validity and the potential to have both clinical
and research utility in the pediatric transplant
setting.
We had several hypotheses regarding how
youth and their parents would perform on the
TRQ. As expected (and similar to literature from
other chronic illnesses), we found that parents
generally underestimated the youth’s perception
of their own self-care. Another potential expla-
nation, however, is that youth overreport their
self-care. This pattern is consistent with previous
studies in pediatrics examining the allocation of
chronic illness management within families (9)
and in recent studies looking at allocation of
responsibility in transplant (16). Several factors
may account for the parent–youth discrepancy in
perceived responsibility, including the diﬃculty
for parents to know older youth’s internal states
(i.e., noticing signs of infection or rejection) or
self-management behaviors (i.e., telling teachers
about their transplant). It may also be that par-
ents are doing more to manage their child’s
transplant care than the youth are aware of, as
many things like scheduling appointments or
calling the nurse coordinator might occur outside
of the child’s awareness (i.e., while they are at
school). We identiﬁed no parent–child pairs
where discrepancy scores suggested no one was
taking responsibility, which has been reported in
other studies (9, 12).
One of the strengths of this study is the focus on
the management of transplant tasks across chil-
dren and adolescents. Based on the previous liter-
ature (13, 14), we expected that older youth would
self-report and be perceived as more involved in
their care than younger youth, regardless of the
informant. While we did see the predicted trend
toward signiﬁcantly greater self-care in the older
youth reported by themselves and their parents,
we were surprised to see that the levels of self-care
did not approach levels of primary responsibility
in the older youth. In fact, even the oldest youth
(ages 16–18) were at best sharing care with their
parents. This ﬁnding is in contrast to other studies
that have found youth assuming primary respon-
sibility for their care in their teens (2, 25). How-
ever, recent research from the pediatric liver
transplant literature also found shared responsi-
bility to be the norm (18); perhaps, this ﬁnding is
unique to transplant given the signiﬁcant conse-
quences of non-adherence. The strategy of shar-
ing care into the teen years may explain the
relatively high levels of adherence (about 75%)
found in our sample and is consistent with the lit-
erature describing better adherence with more
parent involvement (7, 10). This collaborative
relationship may be the key to eﬀective illness
management when there is a complex regimen to
manage (25). Also, important to note is that while
younger children are not assuming signiﬁcant
responsibility in their care, they are beginning to
becomemore active in their care in the teen years.
Although shared responsibility may be a help-
ful strategy in families following transplant, it
conﬂicts with the signiﬁcant emphasis for youth
to move toward independent self-care as they
prepare for the transition to more independent
living and adult transplant centers. In fact,
increased adolescent responsibility along with
decreased parental involvement has been found
to be a signiﬁcant predictor of the readiness to
transition to adult care (17). According to
Annunziato (26), the primary goal for the transi-
tion to adult care is the shift of task management
from parent to patient. In our sample of older
youth, this transfer of task management does not
appear to be occurring at the level the adult
transplant centers might expect or at the level
necessary for youth to function independently as
they go to college or leave home. It has been sug-
gested that the gap between what the youth are
doing relative to the expectations of the adult
center may explain the poorer adherence often
seen after transition (27). In fact, several diﬀerent
sources have reported lower immunosuppressant
levels and high rates of graft failure after the
transition from pediatric to adult care (27, 28).
Table 2. Difference scores for CTRQ and PTRQ
Item
Mean
difference Paired t-test Significance
Avoiding sick people 0.133 1.59 0.117
Noticing signs rejection 0.267 2.46 0.017*
Knowing medications 0.200 2.05 0.045*
Following other MD
recommendations
0.267 1.76 0.084
Telling teachers 0.542 2.96 0.004*
Noticing signs infection 0.767 3.87 0.000*
Taking other medications 0.475 2.36 0.022*
Taking antirejection medications 0.441 2.27 0.027*
Getting to appointments 0.373 2.10 0.040*
Scheduling appointments 0.448 2.55 0.014*
Getting blood draws 0.085 0.78 0.440
Getting meds refilled 0.621 3.09 0.003*
Noticing meds run out 0.400 1.67 0.101
Calling coordinator 0.356 2.07 0.043*
Total average score 0.368 4.29 0.000*
Difference score is parent score subtracted from child score. Positive differ-
ence scores indicate greater child vs. parent responsibility.
*p < 0.05.
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This trend of adverse events post-transition pre-
sents a signiﬁcant challenge for medical providers
preparing teens for the transition to adult care,
knowing that while teens are expected to take on
more responsibility and become more indepen-
dent in their illness management, this increase in
self-care can, in fact, be associated with poorer
health outcomes. Continued eﬀorts toward scaf-
folding those skills via transition interventions
are warranted, and many centers are beginning
to study such interventions (26).
An additional goal of the study was to deter-
mine the relationship between responses on the
TRQ and post-transplant adherence. Although
we had hypothesized that we would see poorer
adherence (higher immunosuppressant s.d.) in
families where the youth was more in charge of
their own care, we found no such relationship.
We also did not see a trend toward greater non-
adherence in our older youth as expected. There
are several possible reasons for the lack of signiﬁ-
cant adherence ﬁndings. First, we had very few
youth (<25%) who were classiﬁed as non-adher-
ent. The lack of variability in the sample’s adher-
ence may have hindered our ability to detect
diﬀerences on the TRQ. Second, we had very lit-
tle variability in the TRQ responses, with consis-
tent reports of no more than shared
responsibility regardless of age. This also may
have limited our ability to ﬁnd signiﬁcant results.
Third, the TRQ’s 14 items cover a range of tasks
that one must be responsible for following trans-
plant, but only a few of these tasks have direct
links to immunosuppressant blood levels. As a
result, it is possible that the overall measure may
be too broad to detect immunosuppressant vari-
ability. Finally, our sample has a high proportion
of intact families, which may be a marker for
greater family cohesion that is known to posi-
tively impact adherence (4).
Description of study limitations
The results of this study should be interpreted
with the following limitations in mind. The sam-
ple was limited in size and came from a single
Midwestern United States transplant program,
which may limit generalizability across other
settings. The study includes only kidney and liver
transplant recipients; therefore, it is hard to
know whether we would see similar results in
other pediatric solid organ transplant popula-
tions. While the use of two organ groups allowed
for a larger sample of youth with abdominal
organ transplants, we also acknowledge the risk
in using two diﬀerent organ transplant groups
for this data analysis and note that unmeasured
diﬀerences in these groups could have impacted
study outcomes. The use of an immunosuppres-
sant s.d. cutoﬀ that has not been validated for kid-
ney transplant recipients may have also impacted
results. The study used a single measure of adher-
ence (immunosuppressant s.d.), which only pro-
vides a snapshot of the previous days’ adherence
to immunosuppressant medication. It is possible
that there is non-adherence occurring outside of
the window prior to the clinic appointment when
many patients improve their adherence in anticipa-
tion of their upcoming laboratory tests. In addi-
tion, further iterations of the TRQ may require
modiﬁcations as the scaling may have a bias
toward shared responses and some questions may
need reworking (i.e., #14 has several tasks within
one item). Finally, as the development of the TRQ
limited our ability to add additional measures for
validation beyond age, further research is needed
to validate this measure.
Clinical implications
Given the importance of an individualized and
planned transition process (26), the TRQ may
be a useful tool to help clinic staﬀ assist youth
and their families as they prepare for the transi-
tion to adult care. Tracking an individual’s pro-
gress over time could provide the opportunity to
set measurable goals for improvement in self-
care in between clinic appointments. For exam-
ple, noticing that a teen has the developmental
potential to begin scheduling her or his own
appointments but is not, use of the TRQ could
allow the medical team the opportunity to
address that skill. Additionally, it can be used to
identify gaps in the perception of who is manag-
ing certain tasks as well as developmentally
inappropriate expectations for self-care. Once
areas for growth are identiﬁed on the TRQ, clin-
ical staﬀ should work to identify goals that are
easiest and most in line with the youth’s devel-
opmental skill set (25). Using this measure at the
time of transfer to adult care could also allow
for better communication between the pediatric
and adult centers regarding ongoing opportuni-
ties to improve self-care into adulthood.
Future research
There are several future directions for research
with the TRQ. First, further validation studies of
the TRQ are necessary in order for consumers of
the measure to be able to use it with conﬁdence.
Second, it will be important to look at develop-
mental factors that might impact the shifts in
responsibility over time, such as autonomy and
pubertal status. These factors have been found to
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be important moderating factors of responsibility
allocation for families managing diabetes (29). It
is possible that such factors may be impacting
acquisition of skills in our sample. Finally,
because this study was cross-sectional in nature,
it will be important to study families over time to
see whether expected developmental shifts in
responsibility occur, especially through the trans-
fer of care to adult transplant settings.
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Appendix A
Transplant Responsibility Questionnaire (Child)
This is a list of things that have to be done to care for your transplant. Please pick who usually does
each of these things by using these numbers:
1 Your parent(s) do it all of the time
2 Your parent(s) do it most of the time
3 Your parent(s) and you share doing it about the same
4 You do it yourself most of the time
5 You do it yourself all of the time
1. Calling your transplant nurse coordinator with questions or concerns 1 2 3 4 5
2. Scheduling doctor’s appointments or medical tests 1 2 3 4 5
3. Getting to scheduled clinic appointments 1 2 3 4 5
4. Getting scheduled blood draws at the lab 1 2 3 4 5
5. Noticing signs & symptoms of rejection 1 2 3 4 5
6. Noticing signs of infection (i.e., fever, cough, vomiting) 1 2 3 4 5
7. Avoiding sick people or infections 1 2 3 4 5
8. Telling teachers about your transplant (letting them know that you have had
a transplant, explaining about the symptoms of rejection, etc.)
1 2 3 4 5
9. Knowing the names of your medications and when to take them 1 2 3 4 5
10. Noticing when medications are beginning to run out 1 2 3 4 5
11. Getting medications refilled at the pharmacy 1 2 3 4 5
12. Taking regular anti-rejection medication (i.e., cyclosporine, tacrolimus, rapamune, prednisone, etc.) 1 2 3 4 5
13. Taking other prescribed medications 1 2 3 4 5
14. Remembering to follow exercise, diet, and/or fluid intake recommendations 1 2 3 4 5
Note. Please contact the primary author for use permission.
Appendix B
Transplant responsibility questionnaire (Parent)
Below are diﬀerent things that must be done to care for your child’s transplant. Please rate who usually
does each of these tasks by using the following scale:
1 Parent(s) take responsibility all of the time
2 Parent(s) take responsibility most of the time
3 Parent(s) and child share responsibility about the same
4 Child takes responsibility most of the time
5 Child takes responsibility all of the time
1. Calling your child’s transplant nurse coordinator with questions or concerns 1 2 3 4 5
2. Scheduling doctor’s appointments or medical tests 1 2 3 4 5
3. Getting to scheduled clinic appointments 1 2 3 4 5
4. Getting scheduled blood draws at the lab 1 2 3 4 5
5. Noticing signs & symptoms of rejection 1 2 3 4 5
6. Noticing signs of infection (i.e., fever, cough, vomiting) 1 2 3 4 5
7. Avoiding sick people or infections 1 2 3 4 5
8. Telling teachers about your child’s transplant (letting them know that your child has
had a transplant, explaining about the symptoms of rejection, etc.)
1 2 3 4 5
9. Knowing the names of your child’s medications and when to take them 1 2 3 4 5
10. Noticing when medications are beginning to run out 1 2 3 4 5
11. Getting medications refilled at the pharmacy 1 2 3 4 5
12. Taking regular anti-rejection medication (i.e., cyclosporine, tacrolimus, rapamune, prednisone, etc.) 1 2 3 4 5
13. Taking other prescribed medications 1 2 3 4 5
14. Remembering to follow exercise, diet, and/or fluid intake recommendations 1 2 3 4 5
Note. Please contact the primary author for use permission.
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